I. INTRODUCTION
Refrigeration is the withdrawal of heat from a substance or space so that temperature lower than that of the natural surroundings is achieved. It is also the achievement of temperatures below that of the local environment. The main purpose of refrigeration is thermal conditioning (e.g. for food preservation or air conditioning). Refrigeration may be produced by  Thermoelectric means  Vapor compression systems  Expansion of compressed gases  Throttling or unrestrained expansion of gases.
Producing cold is basically different to and much more difficult than producing heat; people learnt to produce heat 500,000 years ago (in the ice ages), whereas refrigeration started only 150 years ago (in the 19th century). On mass and economic terms, the transport of liquefied natural gas (LNG) by boat is the largest commercial cryogenic application. From its source, natural gas, compressed to some 6 MPa, is first dried (removing water and liquid hydrocarbons), then sweetened (removing CO 2 and sulphur compounds), lightened (butane and propane removed by cooling to -30 ºC with a propane refrigeration machine) and then fed to the cryogenic liquefier, after which nitrogen is separated, and the LNG stored aside. The cryogenic liquefier is a vapourcompression-refrigerator (with its condenser cooled by a propane refrigerator at 35 ºC) using a working fluid mixture of nitrogen, methane, ethane and propane, that cools the natural gas, at 6 MPa, down to -135 ºC, before a throttling process to atmospheric pressure yields the final -161 ºC of storage conditions. Thermodynamics is the study of the laws that govern the conversion of energy from one form to another, the direction in which heat will flow, and the availability of energy to do work. It is based on the concept that in an isolated system anywhere in the universe there is a measurable quantity of energy called the internal energy (U) of the system. A thermodynamic system is that part of the universe that is under consideration. A real or imaginary boundary separates the system from the rest of the universe, which is referred to as the environment. A useful classification of thermodynamic systems is based on the nature of the boundary and the flows of matter, energy and entropy through it. There are three kinds of systems depending on the kinds of exchanges taking place between a system and its environment:  isolated systems: not exchanging heat, matter or work with their environment. An example of an isolated system would be an insulated container, such as an insulated gas cylinder. 
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